Objectives. Animal-assisted therapy using dogs trained to be calm and provide comfort to strangers has been used as a complementary therapy for a range of medical conditions. This study was designed to evaluate the effects of brief therapy dog visits for fibromyalgia patients attending a tertiary outpatient pain management facility compared with time spent in a waiting room.
Introduction
Animal-assisted therapy is a complementary intervention using animals, usually dogs trained to be obedient, calm, and comforting, for therapeutic benefit across a broad range of medical conditions [1] [2] [3] . Published data are available investigating the impact of therapeutic animal visits for mixed medical and surgical patients and patients with pervasive developmental disorders, cerebral palsy, speech disorders, cardiovascular disease, depression, schizophrenia, Alzheimer's disease, cancer, and spinal cord injuries, as well as people living in rehabilitation facilities and nursing homes [2, 3] . Therapy dog visits are provided through volunteer services, with no additional cost, staff time, or equipment required for caregivers implementing this therapeutic service. A literature review provided Class IIa-IIb evidence (shown to be acceptable and useful) for recommending animal-assisted therapy to optimize healing environments [4] . Animal-assisted therapy with dogs has been documented to produce objective health changes, with reductions in measures of cardiovascular stress [5, 6] , improvements in neurophysiological stress markers (e.g., cortisol) [7, 8] , increases in endorphins [7] , and enhancement of immune factors [9] . Interestingly, pre-study attitude toward pets measured using the Pet Attitude Scale has been shown to be independent of physiological benefit [9] . Despite the potential feasibility of animal-assisted therapy as a complementary intervention, data on effectiveness are limited by the use of anecdotal reports, small sample sizes, mixed study populations, and uncontrolled studies, which have limited the ability to provide strong supportive evidence [10] . Additional studies are needed to better understand the impact of animal-assisted interventions on specific patient populations [11] .
A previous study demonstrated significant improvement for chronic pain patients attending a tertiary pain management clinic who received brief therapy dog visits [12] . In that study, pain and other measures of distress were compared between a mixed group of chronic pain patients opting to participate in a brief therapy dog visit during clinic waiting time (N = 295) compared with patients surveyed after spending similar time in the clinic waiting room (N = 96). Pain, fatigue, stress, and mood were significantly improved after the therapy dog visit, but not the waiting room control. The current study was designed to expand on this earlier study by focusing on a specific chronic pain patient population, selecting fibromyalgia because of their typically high acceptance of complementary therapies. Fibromyalgia is an often disabling widespread chronic pain condition affecting about 2-3% of adults in the Americas and Europe, with no currently available curative treatment [13] [14] [15] [16] [17] . Benefits from approved drug therapies are typically modest [18] [19] [20] . Symptoms are generally managed with a combination of nondrug and drug therapies, with complementary and alternative therapies used by a majority of fibromyalgia patients, most commonly exercise, spiritual healing, massage, chiropractic treatment, and supplements [21] . A recent systematic review of controlled trials evaluating benefits from complementary and alternative treatments for fibromyalgia concluded that more research is needed to provide convincing evidence for the efficacy of many of these therapies [22] . The strongest evidence provided from controlled trials supports hydrotherapy and mind-body interventions [22] . Benefits have also been shown for fibromyalgia with acupuncture, homeopathy, massage, tai chi, and yoga [23] [24] [25] . Recommendations from clinicians to patients for selecting among complementary and alternative treatments may be limited due to lack of knowledge by referring health care providers, perceived legal barriers, and cost and availability constraints [26] [27] [28] . Although cost issues would not limit access to animal-assisted interventions, limited data in a fibromyalgia population are a significant barrier to utilization of this therapy.
The current open-label study replicates the design used in the previously published animal-assisted study, applying treatment to a population of treatment-seeking fibromyalgia patients at a tertiary care chronic pain clinic. This study was designed as an open-label study to determine potential benefit from brief animal-assisted therapy delivered to a fibromyalgia population.
Methods
This open-label study was conducted in an outpatient, tertiary care, interdisciplinary pain management clinic from June 1, 2011 to December 2, 2011. The study protocol was approved by a local Institutional Review Board as an exempt study not requiring informed consent from participants. The study was conducted as a survey study, which minimized disruption to clinic flow. Randomly assigning interested candidates to therapy dog visits vs the waiting room control would have required a consenting process that would have exceeded the time spent with the typical therapy dog visit. In addition, there was a concern that the consenting process itself might provide information about anticipated potential therapy dog benefits that might have encouraged participants to report more favorable responses than they experienced.
Subjects
Study participants were recruited through advertisements placed in patient waiting areas and on the room occupied by the therapy dog, which stated: "Therapy Dog Research Project. This research asks how you might spend time before your visit waiting in a room with a therapy dog. Please complete the front page of the research survey before coming in to see the dog." The therapy dog intervention was available for about 2 hours on one or 2 days each week, while the waiting room survey was available when the therapy dog was not present in the clinic. Therapy dog visit times were selected to coincide with times when fibromyalgia patients were likely to be scheduled to be evaluated by the clinicians and times that were convenient for the dog handler. Some sessions were offered during morning hours and others during afternoon hour, depending on clinic's patient scheduling.
Adults Ն18 years old who had been diagnosed with fibromyalgia were eligible to participate. The fibromyalgia diagnosis was confirmed by each patient's treating clinician, based on American College of Rheumatology criteria including a tender point examination [29] .
The current study population includes those patients with fibromyalgia from the previously published analysis (N = 32 receiving therapy dog visits and N = 15 waiting room controls) [12] plus additional patients with fibromyalgia recruited during the 5 months after the initial study population was closed. Most participants in this study were not included in the earlier sample.
Survey
Participants completed a screening survey immediately prior to the intervention. The one-page survey asked for demographic information and included the validated fourquestion Patient Health Questionnaire (PHQ-4), a standardized, ultra-brief mood disorder screening tool that provides three measures: PHQ-4, PHQ-2 depression screener, and Generalized Anxiety Disorder (GAD)-2 anxiety screener (possible range 0-6), using recommended cutoffs of Ն3 with PHQ-2 and GAD-2 scores for potential depression and anxiety, respectively [30, 31] . Screening was performed for mood disorders because they are the most common psychiatric conditions identified in fibromyalgia patients and they have been shown to be linked with worse pain severity [32] . Subjects also rated current symptom severity on an 11-point scale for 10 factors: pain, fatigue, stress level, aggravation, anxiety or worry, sadness or depression, irritability or frustration, calmness, pleasantness, and cheerfulness. Following completion of the form, participants noted the time on their surveys and began either the therapy dog or waiting room control intervention.
Participants were permitted to complete only one survey on any given day. Additional surveys could be completed on other days that occurred at least 1 week after the previously completed survey, with a notation made on the survey when previous participation in that intervention had occurred.
Therapy Dog Intervention
A certified therapy dog (5-year-old, 40-pound, male softcoated wheaten terrier) and his handler were available to meet in a designated room. The dog and handler were an experienced team who were evaluated and certified annually through Therapy Dogs International. This therapy doghandler team had made regular therapy visits for 4 years, completing over 175 visits at the time of this study, with the dog having been awarded the American Kennel Club Therapy Dog title. Similar to the previously published study [12] , a single therapy dog was used in this study for feasibility and to avoid introducing an additional confounding variable that might have required additional analyses, as dog size has been shown to affect patients' perceptions of therapy dog visits [33] .
After completing their survey, therapy dog participants were provided with a chair in a designated room and introduced to the dog, which they were invited to pet. The dog was trained to stand or sit next to the chair for the duration of the participant's visit and accept handling. More than one participant could interact with the dog at the same time. Conversations between participants and the dog's handler were directed to focus on the dog (breed, age, training, etc.) and pet-related topics. Discussion of health issues with the handler was discouraged.
Participants were informed that they could spend as much time with the dog as they preferred or until the patient was notified that his/her appointment was ready to begin. A variable time for the therapy dog visit was used for this study to accommodate clinic flow so that patients would not be detained from appointments once their clinician was available. Also, this permitted participants an opportunity to choose how much time they preferred to spend, as would be consistent with typical therapy dog visits.
After completing the therapy dog visit, participants again rated their current symptoms on an 11-point scale. Participants were also asked to rate their satisfaction with the therapy dog interaction on a 5-point scale from strongly disagree to strongly agree by reacting to statements that they enjoyed the visit, that the dog made them happy, and that they would like to visit the dog again. Duration between completing the pre-and post-intervention surveys was noted.
Waiting Room Control
After completing the one-page survey, waiting room control participants were asked to wait for 15 minutes with no particular directions about what to do while waiting. Magazines and a television were available for patients to use during this time. After about 15 minutes, the participants completed a second survey rating current symptoms on an 11-point scale.
Data Analysis
Demographics, mood assessments, and satisfaction questions were evaluated using descriptive statistics. Changes in mean pre-and post-intervention symptom scores were calculated and differences evaluated with paired t-tests, with significance set at <0.05. The percentage of participants achieving clinically meaningful pain relief (defined as a reduction on the pain severity scale of Ն2 points [34] [35] [36] ) and those scoring Ն8 for calm, pleasant, or cheerful pre-and post-intervention were noted. Subanalyses were performed to determine if baseline potential depression or anxiety identified through screeners or visit duration influenced outcome, with paired t-tests used to evaluate changes in numeric rating scale measures from pre-to post-intervention.
Results

Subjects
A total of 133 individuals participated in this study, with 84 meeting with the therapy dog and 49 completing the waiting room survey (Table 1 ). There were no significant between-group differences in demographics. Several individuals met with the therapy dog for two or three visits, for a total of 106 therapy dog visits. No subject completed more than one visit during the same week. Mean visit duration (range) with the therapy dog was 12.1 Ϯ 5.7 minutes (2-32 minutes). No subjects completed the waiting room survey more than once. The mean time for the waiting room survey between pre-and post-survey completion was 17.1 Ϯ 6.2 minutes (5-35 minutes).
A number of subjects returned to the therapy dog room after completing their clinical appointments to spend additional time with the therapy dog. Subjects were permitted to spend as much time with the dog as they preferred; however, no additional surveys were completed or data recorded for visits when >1 visit occurred on the same day.
Therapy Dog Visit vs Waiting Room
Pre-and post-intervention data showed significant improvements in all numeric scales for therapy dog visits ( Table 2) . Changes in mean scores for patients completing the waiting room survey were generally not significant. Significant worsening was noted among waiting room participants for cheerfulness, with a trend toward significant worsening for fatigue. Clinically meaningful pain relief was achieved after 36 therapy dog visits (34.0% of visits) and after two waiting room control surveys (4.1%).
Changes in positive feelings are shown in Figure 1 . Self-perceptions of high levels of calmness, pleasantness, and cheerfulness increased after meeting with the therapy dog, without substantial changes when completing the waiting room survey. Pre-intervention percentage reporting high levels of pleasantness was numerically lower among waiting room participants compared with those opting to participate in the therapy dog visit.
Subgroup Analyses
Twenty-two therapy dog visits were made by individuals visiting the dog on more than one occasion. Analyzing data from only the first visit from each participant did not affect any outcome. Furthermore, among the 84 patients participating in their first therapy dog visit, 30 experienced clinically meaningful pain relief (35.7%). Among the 22 repeat visits, clinically meaningful pain relief was achieved after six visits (27.3%).
Among individuals visiting the therapy dog, significant changes occurred in all numeric ratings for individuals scoring positive or negative on the depression screener, with no significant changes among waiting room controls for either those screening positive or negative for depressed symptoms. A clinically meaningful reduction in pain occurred for 32.7% of individuals screening positive for depressed symptoms and 35.2% of non-depressed individuals meeting with the therapy dog compared with 3.4% of positive depressed screener and 5.0% of non-depressed individuals completing the waiting room survey. A number of participants meeting with the therapy dog visit spontaneously verbalized at the start of the visit that they disliked or were intimidated by some dogs or would prefer to visit with a different type of animal, such as a cat or rabbit. These participants generally stated they were opting to participate in the visit in order to try something different, because another animal was not an option, or to help improve comfort levels around dogs. In general, participant responses did not appear to be different for these individuals verbalizing an initially negative perception of dogs compared with the group as a whole. Information about pet attitude was not requested or recorded as part of this project and, therefore, could not be analyzed.
Satisfaction
The vast majority of patients meeting with the therapy dog had a positive impression of the visit and endorsed a desire to have future therapy dog visits ( Figure 2 ). Patients Figure 1 Calm, pleasant, and cheerful feelings (identified when patients scored item Ն8). Significant pre-to post-intervention changes: ***P < 0.001.
Figure 2
Satisfaction with therapy dog visit.
reporting negative perceptions of the visits generally verbalized that spending time with the therapy dog made them miss a pet that they had recently lost or a concern that their own pet would be upset with them for having spent time with another dog.
Discussion
This study expands on previously published data evaluating a brief therapy dog intervention in chronic pain patients by focusing on fibromyalgia outpatients. Similar to the response in a mixed group of chronic pain patients [12] , fibromyalgia outpatients in the current study experienced significant improvements in pain and distress following a brief therapy dog visit, with no significant improvements noted for patients in the waiting room control condition. Overall, pain severity was significantly reduced after a brief therapy dog visit, with clinically meaningful pain relief reported in 34% of fibromyalgia patients after the dog visit vs 4% in the waiting room control. Effects did not appear to be substantially influenced by coexisting mood disorder symptoms.
Average therapy dog visit duration was 12 minutes, with clinically meaningful pain relief reported by 24% of patients visiting with the dog for <10 minutes and 39% visiting for Ն10 minutes. Because patients were permitted to choose how long they spent with the therapy dog to avoid disruption of clinic flow rather than an assigned visit duration requirement, this study cannot determine if a longer visit was necessary for achieving better pain relief or patients experiencing greater pain reduction were more likely to spend a longer duration of time with the dog. Published studies evaluating benefits of therapy dog visits suggest that 10-15 minutes provide optimal benefits to those visited by the dog [37] . Previous studies have shown significant improvement in pain relief after therapy dog visits lasting for an average of 10 minutes in a study of adult medical and surgical hospitalized patients [38] , and in two studies of hospitalized pediatric patients in which therapy dog interactions were scheduled to last for 11-20 minutes [39, 40] . A pilot study likewise showed significantly reduced anxiety among adults waiting for a magnetic resonance imaging after spending 15 minutes with a therapy dog [41] . Future studies, therefore, may wish to have patients spend at least 10 minutes with the dog or use a standard 10-15 minute intervention time for all fibromyalgia participants.
A subanalysis of first visits only showed significant improvement in all measures among patients during their first visit to help ensure benefits were not a reflection of repeat visits by high responders. Interestingly, clinically meaningful pain relief occurred more frequently among the first-visit-only population. Conditioning experiments suggest that placebo analgesia is enhanced after experiencing successful pain relief from initial exposure [42] . Because surveys were completed anonymously, comparisons cannot be made to determine if individual patients responded better at their first visit or if repeat visits were made by patients who were more likely to make several visits to the clinic during the assessment period, suggesting that they might have had more recalcitrant symptoms warranting more intensive care than patients with less frequent visits. Patients completing therapy dog visits were not asked if they had previously completed a waiting room survey on a separate visit. Because surveys were anonymous, it was not possible to compare responses if the same patient had completed a survey for each visit type.
Changes among patients in the regular waiting area were generally small and did not achieve statistical significance, with the exception of a small worsening of cheerfulness after time in the waiting room that was statistically significant; this change was numerically small and not necessarily clinically meaningful. While one might postulate that time waiting would increase stress, aggravation, and negative emotional symptoms, the changes that did occur were small. These data suggest that short periods of time (e.g., 17 minutes on average in the waiting room), in and of themselves, were not likely to substantially affect symptoms or distress among fibromyalgia patients.
This study did not investigate potential mechanisms for why benefits might have occurred with therapy dog visits. As noted previously, published data have linked brief therapy dog visits with reductions in stress hormones, such as epinephrine and norepinephrine, as well as increases in endorphin levels [7, 8] . Medications that affect neurotransmitters, like norepinephrine, have proven efficacy for reducing fibromyalgia symptoms [43] . Oxytocin also offers antistress effects and increases pain threshold [44] , and oxytocin levels have been shown to increase following therapy dog visits [45, 46] . Furthermore, current mood symptoms have been linked with pain severity in fibromyalgia patients [32] , so that pain improvement may have been a secondary consequence of reductions in anxious and depressed symptoms.
This study is limited by a variety of factors, including an open-label, non-randomized design and the use of a convenience sample collected through participant selfselection rather than consecutive patient sampling. For example, individuals choosing to meet with the therapy dog may have been more likely to have a more positive perception of pets and been more likely to benefit from interactions. This study did not query participants about current relationships with or attitudes about pets. In a previously published study, benefits were not linked to pet attitude, suggesting benefits may be independent of previous or current relationships or attitudes toward pets [9] . While administering the Pet Attitude Scale would have been too time consuming for the current study, this measure or brief questions asking about attitude and current relationships with pets should be included in future studies. Another limitation was the inability to blind participants to intervention type, which may have inadvertently encouraged participants to respond more favorably to questions about the therapy dog visit. Limited availability of the therapy dog in the clinic also restricted the ability of fibromyalgia patients to opt to participate, and this may have also resulted in a more restricted sample. Unlike a service dog that has been trained to provide ongoing service throughout the day, therapy dogs are limited in providing visits as engaging repetitively with strangers has been shown to be stressful and tiring for therapy dogs, with negative physiological changes increasing as the number of visits per month and hours per visit increase [47] . Restrictions on visit times resulted in the dog being available for only a limited amount of time such that all fibromyalgia patients who might have been interested in a visit would not have had the opportunity. In order to offer visits to all patients, a substantial number of dog-handler teams would have been needed. In addition, the design of this study did not permit in-depth evaluation and classification of pain symptoms and psychological/psychiatric comorbidity. Due to the nature of this study, using symptom self-report, mood disorders were screened for using the validated PHQ-4. The PHQ-4 does not confirm a diagnosis of depression or anxiety, but is a screening tool suggesting when additional detailed evaluations for mood disorders might be indicated. More extensive tools, such as the Mini International Neuropsychiatric Interview, would have provided a more robust description of potential psychiatric comorbidities among study subjects. Furthermore, 11-point severity scales were used for all symptoms because patients are familiar with this type of rating and this scale captures current symptoms rather than changes over times (e.g., the PHQ-4 asks about symptoms over the preceding 2 weeks). This type of brief assessment, however, cannot compare with more in-depth evaluations of emotional distress symptoms that might be uncovered using more extensive questionnaires or patient interviews. Although previously published studies have likewise employed a similar waiting room control as was used in the current study [12, 41, 48] , future studies may wish to compare outcome of the therapy dog visit against other established alternative therapy options. A comparative complementary intervention was not utilized as a control in the current study due to feasibility issues and the inability for most complementary therapies with proven efficacy in fibromyalgia to be delivered within the 10-15 minutes which is typically utilized for a therapy dog visit. In addition, data are not available to determine whether benefits from the therapy dog interaction in the current study persisted. Future studies should incorporate a more rigorous design, such as randomizing participants to a therapy dog intervention vs usual treatment or a comparable treatment control, with outcome measured using non-self-report assessments obtained weeks to months post-intervention to determine persistent impact [49] . Although randomized studies should provide more rigorous data, a meta-analysis evaluating outcome from animal-assisted therapy found that comparable outcomes had been reported by non-randomized and uncontrolled studies compared with well-designed, controlled studies [50] . These data highlight that, while more rigorous designs are ideal in providing robust data, animal-assisted therapy outcomes from less rigorous designs can also be meaningful. When data from less rigorous studies are available, future studies in that patient population should adopt a more rigorous study design to confirm outcome.
Because of the noted baseline differences in distress between patients opting to participate in therapy dog visits and those completing waiting room assessments in the current study, future studies should include methods, such as randomization or stratification based on psychological comorbidity, which might allow comparison of patients with more similar baseline characteristics.
Conclusions
The positive data obtained in this study support that therapy dog visits may provide valuable complementary treatment to fibromyalgia outpatients, with significant reductions in pain and distress. These symptomatic improvements prior to assessment/treatment appointments may help prepare patients for a more successful clinic visit encounter.
